Phosphatidylinositol availability and polyphosphoinositide synthesis in pancreatic islet cell membranes.
Polyphosphoinositide synthesis in isolated islets of the rat was determined by the phosphorylation of endogenous phosphatidylinositol (PtdIns) by PtdIns kinase and [gamma-32P]ATP to form [32P]-phosphatidylinositol 4-phosphate (PtdInsP) in cell homogenates. Glucose stimulation of intact islets resulted in a time- and concentration-dependent reduction in PtdInsP synthesis. Similarly, the stimulation of intact islets with carbachol (CCh), cholecystokinin (CCK-8S), or tolbutamide for 15 min reduced PtdInsP production in a concentration-dependent manner. The effects of glucose, tolbutamide and CCh were reversible. PtdInsP hydrolysis did not account for the reduction in PtdInsP recovery. The addition of exogenous PtdIns to the PtdIns kinase assay significantly increased basal PtdInsP levels. In addition, exogenous PtdIns completely reversed the inhibitory effects of glucose and increased PtdIns kinase activity in homogenates of glucose-stimulated islets to levels found in control homogenate with PtdIns. Exogenous PtdIns also increased PtdIns kinase activity in CCK-8S-treated islets, although exogenous PtdIns did not overcome the tolbutamide-induced inhibition of PtdIns kinase. The Vmax of PtdIns kinase in homogenates of islets treated with tolbutamide was reduced significantly, although glucose did not affect the Vmax. In addition, the Km values for ATP and PtdIns were not altered by exposure of the islets to cell stimuli. The results suggest that the level of PtdIns in islet cell membranes is rate limiting for PtdInsP synthesis, and that tolbutamide is a noncompetitive inhibitor of PtdIns kinase.